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HUMAN CCN-LXKE GROWTH FACTOR 

This invention relates to newly identified 
polynucleotides, polypeptides encoded by such 
polynucleotides, the use of such polynucleotides and 
polypeptides, as well as the production of such 
polynucleotides and polypeptides. More particularly, the 
polypeptide of the present invention has been putatively 
identified as a human small CCN-like Growth Factor, sometimes 
hereinafter referred to as "SCGF" . The invention also 
relates to inhibiting the action of such polypeptides. 

The polypeptide of the present invention is related to 
a family of growth regulators comprising cef 10/cyr 61, 
connective tissue growth factor (CTGF) , and rzov. The mRNA 
corresponding to the polypeptide of this invention is highly 
expressed in the kidney, lung, heart and brain, with the 
abundance in that order. 

Growth factors and other mitogens, including 
transforming oncogenes, are capable of rapidly inducing a 
complex set of genes to be expressed by certain cells (Lau, 
L.F. and Nathans, D. , Molecular Aspects of Cellular 
Regulation. 6:165-202 (1991). These genes, which have been 
named immediate early or early response genes, are 
transcriptionally activated within minutes after contact with 
a growth factor or mitogen, independent of de novo protein 
synthesis . A group of these insnediate early genes encodes 
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secreted, extracellular proteins which are needed for 
coordination of complex biological processes such as 
differentiation and proliferation, regeneration and wound 
healing (Ryseck, R.p. et al, Cell Growth Differ 2:235-233 
(1991) . 

Highly related proteins which belong to this group 
include cef 10 from chicken, which was detected after 
induction by the viral oncogene pp60 ¥ire (Simmons, D.L. et al. , 
PNAS, U.S.A.. 86:1178-1182 (1989). A closely related- 
protein, cyr 61, is rapidly activated by serum or platelet - 
derived growth factor (PDGF) (O'Brien. T.P. et al., Mol 
Cell Biol. , 10:3569-3577 (1990). The overall amino acid 
identity between cg£ ic »r»r* .tv-t- s v.-;..— 1- 

— —j'- — «•» iA-Lyn eis> OJf , A 

third member is human connective tissue growth factor (CTGF) 
(Bradham, D.M. etal., J. Cell. Bim 114:1285-1294 (1991). 
CTGF is a cysteine-rich peptide which is secreted by human 
vascular endothelial cells in high levels after activation 
with transforming growth factor beta (TGF-0) . CTGF exhibits 
PDGF-like biological and immunological activities and 
competes with PDGF for a particular cell surface receptor. 

A fourth member of the immediate -early proteins is 
fisp-12, which has been shown to be induced by serum and has 
been mapped to a region of the reurine genome (Ryseck, r.p. 
et aI -' Cel1 Growth Differ . , 2:235-233 (1991) . Yet another 
member of this family is the chicken gene, nov, normally 
arrested in adult kidney cells, which was found to be 
overexpressed in myeloblastosis -associated virus type l 
induced nephroblastomas. Further, expression of an amino- 
terminal- truncated nov product in chicken embryo fibroblasts 
was sufficient to induce transformation (Joliot, V. et al.. 
Mol. Cell. Biol 12:10-21 (1992). 

The expression of these immediate early genes act as 
"third messengers" in the cascade of events triggered by 
growth factors. It is also thought that they are needed to 
integrate and coordinate complex biological processes, such 
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as differentiation and wound healing in which cell 
proliferation is a common event. 

This emerging family of growth regulators is called the 
-CH family for CTGF; cef 10/ayr «, and nov. The polypeptide 
of the present invention is thought to be a member of this 
family of growth regulators. 

In accordance with one aspect of the present invention 
there is provided a novel mature polypeptide, as well as 
bxologically active and diagnostically or therapeutically 
useful fragments, analogs and derivatives thereof. 

in accordance with another aspect of the present 
xnventxon, there are provided isolated nucleic acid molecules 
encoding the polypeptide of the present invention including 
mRNAS ' DNAS < cDNAs - genomic DNAs as well as analogs and 
biologically active and diagnostically or therapeutically 
useful fragments and derivatives thereof. 

in accordance with yet a further aspect of the present 
invention, there is provided a process for producing such 
polypeptide by recombinant techniques comprising culturing 
recombinant prokaryotic and/or eukaryotic host cells 
containing a nucleic acid sequence encoding a polypeptide of 
the present invention, under conditions promoting expression 
of saxd protein and subsequent recovery of said protein 

In accordance with yet a further aspect of the present 
invention, there is provided a process of utilizing such 
polypeptide, or polynucleotide encoding such polypeptide for 
therapeutic purposes, for example, to treat muscle wasting 
diseases, osteoporosis, to aid in implant fixation, to 
stimulate wound healing and tissue regeneration, to promote 
angiogenesis and to stimulate proliferation vascular smooth 
muscle and endothelial cell production. 

In accordance with yet a further aspect of the present 
invention, there are provided antibodies against such 
polypeptides . 
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in accordance with yet another aspect of the present 
xnventxon, there are provided mtagaa±mta J ^ 
polypeptides, which nay be used to inhibit the action of such 
polypeptides, for example, to limit the production of excess 
connective tissue during wound healing or pulmonary fibrosis 

In accordance with yet a further aspect of the present 
xnventxon, there are also provided nucleic acid probes 
composing nucleic acid molecules of sufficient length to 
specifically hybridize to the polynucleotide sequences of the 
present invention. 

in accordance with still another aspect of the present 
xnventxon, there are provided diagnostic assays for detecting 
diseases related to the under-expression and over-express"! 
of the polypeptide of the present invention and mutations in 
the nucleic acid sequences encoding such polypeptide 

in accordance with yet a further aspect of the present 
xnventxon there is provided a process for utilizing such 
Polypeptides, or polynucleotides encoding such polypeptides 

svnth" PUiP ° SeS C ° research.' 

synthesxs of DNA and manufacture of ONA vectors 

These and other aspects of the present invention should 
^apparent to those skilled in the art from the teachings 

of t J" 16 f ° ll0Win9 towla S» are illustrative of embodiments 
of the xnventxon and are not meant to limit the scope of the 
xnventxon as encompassed by the claims. 

Figure 1 shows the cDNA and corresponding deduced amino 
acxd sequence of the polypeptide of the present invention 
The xnxtxal 23 amino acids reprebent the putative leader 
sequence (underlined) . The standard one letter abbreviations 
for amxno acids are used. Sequencing was performed using a 
373 Automated DNA sequencer (Applied Biosystems, Inc ) 

Pxgure 2 shows the amino acid sequence homology between 

whLh°ar Pti K e ° f Pr6Sent iDVenti0n — ° ther *~ tei - 

wnxch are members of the CCN family. 
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in accordance with an aspect of the present invention 
there are provided isolated nucleic acids (polynucleotides)' 
which encode for the mature polypeptide having the deduced 
amxno acid sequence of Figure 1 (SEQ id NO: 2) or for the 
mature polypeptide encoded by the cDNA of the clone < s) 
deposited as ATCC Deposit No. on June 2, 1995. 

A polynucleotide encoding a polypeptide of the present 
invention was discovered in a cDNA library derived from human 
9 week embryo. It is structurally related to the CCN family 
It contains an open reading frame encoding a protein of 206 
amino acid residues of which the first 23 amino acids 
residues are the putative leader sequence such that the 
mature protein comprises 183 amino acids. 

The designation of SCGF as a member of the CCN growth 
factor family was based primarily through conservation of 
amino acid sequences. The homology to the CCN family is 
approximately 27% with all the members. The highest 
similarity to CCN members is 62% over a 29 amino acid stretch 
of SCGF. The polypeptide of the present invention is 
cysteine-rich with 10 cysteines. It is about 50% the size of 
CTGF, cyr61 and aov. 

The polynucleotide of the present invention may be in 
the form of RNA or in the form of DNA, which DNA includes 
cDNA, genomic DNA, and synthetic DNA. The DNA may be double- 
stranded or single-stranded, and if single stranded may be 
the coding strand or non-coding (anti -sense) strand. The 
coding sequence which encodes the mature polypeptide may be 
identical to the coding sequence shown in Figure 1 (SEQ id 
NO: i) or that of the deposited clone or may be a different 
coding sequence which coding sequence, as a result of the 
redundancy or degeneracy of the genetic code, encodes the 
same mature polypeptide as the DNA of Figure 1 (SEQ ID N0:l) 
or the deposited cDNA. 
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The polynucleotide which encodes for the mature 
polypeptide of Figure 1 (SEQ ID No. 2) or for the mature 
polypeptide encoded by the deposited cDNA may include: only 
the coding sequence for the mature polypeptide; the coding 
sequence for the mature polypeptide and additional coding 
sequence such as a leader or secretory sequence or a 
proprotein sequence; the coding sequence for the mature 
polypeptide (and optionally additional coding sequence) and 
non-coding sequence, such as introns or non-coding sequence 
5' and/or 3' of the coding sequence for the mature 
polypeptide . 

Thus, the term "polynucleotide encoding a polypeptide" 

. -jt - c^w^^uw.^.cwi.j.ub Mrxu.^u mciuaes only coding 

sequence for the polypeptide as well as a polynucleotide 
which includes additional coding and/or non-coding sequence. 

The present invention further relates to variants of the 
hereinabove described polynucleotides which encode for 
fragments , analogs and derivatives of the polypeptide having 
the deduced amino acid sequence of Figure 1 (SEQ ID No. 2) or 
the polypeptide encoded by the cDNA of the deposited clone. 
The variant of the polynucleotide may be a naturally 
occurring allelic variant of the polynucleotide or a non- 
naturally occurring variant of the polynucleotide. 

Thus, the present invention includes polynucleotides 
encoding the same mature polypeptide as shown in Figure 1 
(SEQ ID No. 2) or the same mature polypeptide encoded by the 
cDNA of the deposited clone as well as variants of such 
polynucleotides which variants encode for a fragment, 
derivative or analog of the polypeptide of Figure 1 (SEQ id 
No. 2) or the polypeptide encoded by the cDNA of the 
deposited clone. Such nucleotide variants include deletion 
variants, substitution variants and addition or insertion 
variants . 

As hereinabove indicated, the polynucleotide may have a 
coding sequence which is a naturally occurring allelic 
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variant of the coding sequence shown in Figure 1 (SEQ ID 
N. .1) or of the coding sequence of the deposited clone. As 
known in the art, an allelic variant is an alternate form of 
a polynucleotide sequence which may have a substitution, 
deletion or addition of one or more nucleotides, which does 
not substantially alter the function of the encoded 
polypeptide. 

The present invention also includes polynucleotides, 
wherein the coding sequence for the mature polypeptide may be 
fused in the same reading frame to a polynucleotide sequence 
which aids in expression and secretion of a polypeptide from 
a host cell, for example, a leader sequence which functions 
— — — — — — j, w <— w* •*.•-.»» *-wx. uwaii»xwxxxu^ u-jLcLtisport or a 

polypeptide from the cell. The polypeptide having a leader 
sequence is a preprotein and may have the leader sequence 
cleaved by the host cell to form the mature form of the 
polypeptide. The polynucleotides may also encode for a 
proprotein which is the mature protein plus additional 5' 
amino acid residues. A mature protein having a prosequence 
is a proprotein and is an inactive form of the protein, once 
the prosequence is cleaved an active mature protein remains. 

Thus, for example, the polynucleotide of the present 
invention may encode for a mature protein, or for a protein 
having a prosequence or for a protein having both a 
prosequence and a presequence (leader sequence) . 

The polynucleotides of the present invention may also 
have the coding sequence fused in frame to a marker sequence 
which allows for purification of the polypeptide of the 
present invention. The marker sequence may be a hexa- 
histidine tag supplied by a pQE-9 vector to provide for 
purification of the mature polypeptide fused to the marker in 
the case of a bacterial host, or, for example, the marker 
sequence may be a hemagglutinin (HA) tag when a mammalian 
hosto e.g., COS-7 cells, is used. The HA tag corresponds to 
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an epitope derived from the influenza hemagglutinin protein 
(Wilson. I., etal., Cell. 37:767 (1984)). 

The present invention further relates to polynucleotides 
which hybridize to the hereinabove -described sequences if 
there is at least 70%, preferably at least 90%, and more 
preferably at least 95% identity between the sequences. The 
present invention particularly relates to polynucleotides 
which hybridize under stringent conditions to the 
hereinabove -described polynucleotides. As herein used, the 
term "stringent conditions- means hybridization will occur 
only if there is at least 95% and preferably at least 97% 
identity between the sequences. The polynucleotides which 
hybridize to the hereinabove described polynucleotides in a 
preferred embodiment encode polypeptides which either retain 
substantially the same biological function or activity as the 
mature polypeptide encoded by the cDNA of Figure 1 (SEQ ID 
N0:1) or the deposited cDNA(s) , i.e. function as an SCGF 
polypeptide. 

Alternatively, the polynucleotides may have at least 20 
bases, preferably 30 bases and more preferably at least 50 
bases which hybridize to a polynucleotide of the present 
invention and which have an identity thereto, as hereinabove 
described, and which does not retain activity. Such 
polynucleotides may be employed as probes for the 
polynucleotide of SBQ ID N0:1, or for variantb thereof, for 
example, for recovery of the polynucleotide or as a 
diagnostic probe or as a PCR primer. 

The deposit (s) referred to herein will be maintained 
under the terms of the Budapest Treaty on the International 
Recognition of the Deposit of Micro-organisms for purposes of 
Patent Procedure. These deposits are provided merely as 
convenience to those of skill in the art and are not an 
admission that" a deposit is required under 35 D.S.C. §112. 
The sequence of the polynucleotides contained in the 
deposited materials, as well as the amino acid sequence of 



BNSDOCID: <WO 9639486A1_I_> 



WO 96/39486 



PCT/US95/07092 



the polypeptides encoded thereby, are incorporated herein by 
reference and are controlling in the event of any conflict 
with any description of sequences herein. A license may be 
required to make, use or sell the deposited materials, and no 
such license is hereby granted. 

The present invention further relates to a polypeptide 
which has the deduced amino acid sequence of Figure l (SEQ ID 
No: 2) or which has the amino acid sequence encoded by the 
deposited cDNA, as well as f ragments, analogs and 
derivatives of such polypeptide. 

The terms "fragment, n "derivative" and "analog" when 
referring to the polypeptide of Figure 1 (SEQ ID No. 2) or 
that encoded by the deposited cDNA, means a polypeptide which 
retains essentially the same biological function or activity 
as such polypeptide. Thus, an analog includes a proprotein 
which can be activated by cleavage of the proprotein portion 
to produce an active mature polypeptide. 

The polypeptide of the present invention may be a 
recombinant polypeptide, a natural polypeptide or a synthetic 
polypeptide, preferably a recombinant polypeptide. 

The fragment, derivative or analog of the polypeptide of 
Figure 1 (SEQ ID No. 2) or that encoded by the deposited cDNA 
may be (i) one in which one or more of the amino acid 
residues are substituted with a conserved or non-conserved 
amino acid residue (preferably a conserved amino acid 
residue) and such substituted amino acid residue may or may 
not be one encoded by the genetic code, or (ii) one in which 
one or more of the amino acid residues includes a substituent 
group, or (iii) one in which the mature polypeptide is fused 
with another compound, such as a compound to increase the 
half -life of the polypeptide (for example, polyethylene 
glycol) , or (iv) one in which the additional amino acids are 
fused to the mature polypeptide, such as a leader or 
secretory sequence or a sequence which is employed for 
purif ication of the mature polypeptide or a proprotein 
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sequence or (v) splice variants of the mature polypeptide 
which are lacking certain amino acid residues yet still 
retain biological activity. Such fragments, derivatives and 
analogs are deemed to be within the scope of those skilled in 
the art from the teachings herein. 

The polypeptides and polynucleotides of the present 
invention are preferably provided in an isolated form, and 
preferably are purified to homogeneity. 

The term -isolated" means that the material is removed 
from its original environment (e.g., the natural environment 
if it is naturally occurring) . For example, a naturally- 
occurring polynucleotide or polypeptide present in a living 
animal is not isolated, but the sam* ™r*rr»,~T~~-^- 
polypeptide, separated from some or all of the coexisting 
materials in the natural system, is isolated. such 
polynucleotides could be part of a vector and/or such 
polynucleotides or polypeptides could be part of a 
composition, and still be isolated in that such vector or 
composition is not part of its natural environment. 

The polypeptides of the present invention include the 
polypeptide of SBQ ID NO: 2 (in particular the mature 
polypeptide) as well as polypeptides which have at least 70% 
Similarity (preferably at least 70% identity) to the 
polypeptide of SEQ ID NO: 2 and more preferably at least 90% 
similarity (more preferably at least 90% identity) to the 
polypeptide of SEQ ID NO-.2 and still more preferably at least 
95% similarity (still more preferably at least 95% identity) 
to the polypeptide of SEQ ID NO: 2 and also include portions 
of such polypeptides with such portion of the polypeptide 
generally containing at least 30 amino acids and more 
preferably at least 50 amino acids. 

As known in the art "similarity" between two 
polypeptides is determined by comparing the amino acid 
sequence and its conserved amino acid substitutes of one 
polypeptide to the sequence of a second polypeptide. 
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Fragments or portions of the polypeptides of the present 
invention may be employed for producing the corresponding 
full-length polypeptide by peptide synthesis; therefore, the 
fragments may be employed as intermediates for producing the 
full-length polypeptides. Fragments or portions of the 
polynucleotides of the present invention may be used to 
synthesize full-length polynucleotides of the present 
invention. 

The present invention also relates to vectors which 
include polynucleotides of the present invention, host cells 
which are genetically engineered with vectors of the 
invention and the production of polypeptides of the invention 

hv rornmhi nanf t- «&f«Vm -i 

Host cells are genetically engineered (transduced or 
transformed or transfected) with the vectors of this 
invention which may be, for example, a cloning vector or an 
expression vector. The vector may be, for example, in the 
form of a plasmid, a viral particle, a phage, etc. The 
engineered host cells can be cultured in conventional 
nutrient media modified as appropriate for activating 
promoters, selecting transf ormants or anqplifying the SCGF 
genes. The culture conditions, such as temperature, pH and 
the like, are those previously used with the host cell 
selected for expression, and will be apparent to the 
ordinarily skilled artisan. 

The polynucleotides of the present invention may be 
employed for producing polypeptides by recombinant 
techniques. Thus, for example, the polynucleotide may be 
included in any one of a variety of expression vectors for 
expressing a polypeptide. Such vectors include chromosomal, 
nonchromosomal and synthetic DNA sequences, e.g., derivatives 
of SV40; bacterial plasmids; phage DNA; baculovirus; yeast 
plasraids; vectors derived from combinations of plasmids and 
phage DNA, viral DNA such as vaccinia, adenovirus, fowl pox 
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virus, and pseudorabies . However, any other vector may be 
used as long as it is replicable and viable in the host. 

The appropriate DNA sequence may be inserted into the 
vector by a variety of procedures. m general, the DNA 
sequence is inserted into an appropriate restriction 
endonuclease site(s) by procedures known in the art. Such 
procedures and others are deemed to be within the scope of 
those skilled in the art . 

The DNA sequence in the expression vector is operatively 
linked to an appropriate expression control sequence (s) 
(promoter) to direct raRNA synthesis. As representative 
examples of such promoters, there may be mentioned: LTR or 
SV40 promoter, the E. coli, lac or trp, the phage lambda PL 
promoter and other promoters known to control expression of 
genes in prokaryotic or eukaryotic cells or their viruses 
The expression vector also contains a ribosome-binding site 
for translation initiation and a transcription terminator 
The vector may also include appropriate sequences for 
amplifying expression. 

In addition, the expression vectors preferably contain 
one or more selectable marker genes to provide a phenotypic 
traxt for selection of transformed host cells such as 
dihydrof olate reductase or neomycin resistance for eukaryotic 
cell culture, or such as tetracycline or ampicillin 
resistance in E. coll. 

The vector containing the appropriate DNA sequence as 
hereinabove described, as well as an appropriate promoter or 
control sequence, may be employed to transform an appropriate 
host to permit the host to express the protein. 

As representative examples of appropriate hosts, there 
may be mentioned: bacterial cells. such as E. cold. 
Streptomyces , Salmonella tvDhin.n^-i „n, . fungal cells, such as 
yeast; insect cells such as Drosoohila §2 and Sf9 ; animal 
cells such as CHO, COS or Bowes melanoma,- adenoviruses,- plant 
cells, etc. The selection of an appropriate host is deemed 
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to be within the scope of those skilled in the art from the 
teachings herein. 

More particularly, the present invention also includes 
recombinant constructs comprising one or more of the 
sequences as broadly described above. The constructs 
comprise a vector, such as a plasmid or viral vector, into 
which a sequence of the invention has been inserted, in a 
forward or reverse orientation. In a preferred aspect of 
this embodiment, the construct further comprises regulatory 
sequences, including, for example, a promoter, operably 
linked to the sequence. Large numbers of suitable vectors 
and promoters are known to those of skill in the art, and are 

rnrnmprri 1 v ava-i 1 ahTe The f ol Towi nw tF AM ^«» - _ • - - - 

jr — - — — — ~— w . *.**w w^^wvw j-iiy wcwb.wj.a axes fc'X'QVXCted 

by way of example. Bacterial: pQB70, pQE60, pQE-9 (Qiagen) , 
pBS, pDIO, phagescript, psiX174, pbluescript SK, PBSKS, 
pNH8A, pNH16a, pNH18A, pNH46A (Stratagene) ; pTRC99a, pKK2233, 
PKK233-3, pDR540, pRIT5 (Pharmacia). Bukaryotic: PWLNEO, 
pSV2CAT, pOG44, pXTl , pSG (Stratagene) pSVK3, PBPV, PMSG, 
pSVL (Pharmacia) . However, any other plasmid or vector may 
be used as long as they are replicable and viable in the 
host . 

Promoter regions can be selected from any desired gene 
using CAT (chloramphenicol transferase) vectors or other 
vectors with selectable markers. Two appropriate vectors are 
PKK232-8 and PCM7 . Particular named bacterial promoters 
include lad, lacZ, T3, T7, gpt, lambda PRI PL and trp. 
Eukaryotic promoters include CMV immediate early, HSV 
thymidine kinase, early and late SV40, LTRs from retrovirus, 
and mouse metallothionein-l . Selection of the appropriate 
vector and promoter is well within the level of ordinary 
skill in the art. 

In a further embodiment, the present invention relates 
to host cells containing the above -described constructs. The 
host cell can be a higher eukaryotic cell, such as a ma lian 
cell, or a lower eukaryotic cell, such as a yeast cell, or 
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the host cell can be a prokaryotic cell, such as a bacterial 
cell. Introduction of the construct into the host cell can 
be effected by calcium phosphate transf ection, DEAEDextran 
mediated transf ection, or electroporation (Davis, L . , Dibner. 
M. , Battey, I., Basic Methods in Molecular Biology, (1986)). 

The constructs in host cells can be used in a 
conventional manner to produce the gene product encoded by 
the recombinant sequence. Alternatively, the polypeptides of 
the invention can be synthetically produced by conventional 
peptide synthesizers. 

Mature proteins can be expressed in mammalian cells, 
yeast, bacteria, or other cells under the control of 

*• . wn-iiee utansxacion systems can 

also be employed to produce such proteins using rnas derived 
from the DNA constructs of the present invention. 
Appropriate cloning and expression vectors for use with 
prokaryotic and eukaryotic hosts are described by Sambrook, 
et al.. Molecular Cloning: A Laboratory Manual, Second 
Edition, cold Spring Harbor, N.Y., (1989), the disclosure of 
which is hereby incorporated by reference. 

Transcription of the DNA encoding the polypeptides of 
the present invention by higher eukaryotes is increased by 
inserting an enhancer sequence into the vector. Enhancers 
are cis -acting elements of DNA, usually about from 10 to 300 
bp that act on a promoter to increase its transcription. 
Examples including the SV40 enhancer on the late side of the 
replication origin bp 100 to 270, a cytomegalovirus early 
promoter enhancer, the polyoma enhancer on the late side of 
the replication origin, and adenovirus enhancers. 

Generally, recombinant expression vectors will include 
origins of replication and selectable markers permitting 
transformation of the host cell, e.g., the ampicillin 
resistance gene of E. coll and S. cerevisi^ TRP1 gene, and 
a promoter derived from a highly-expressed gene to direct 
transcription of a downstream structural sequence. Such 
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promoters can be derived from operons encoding glycolytic 
enzymes such as 3 -phosphogly cerate kinase (PGK) , a-factor, 
acid phosphatase, or heat shock proteins, among others. The 
heterologous structural sequence is assembled in appropriate 
phase with translation initiation and termination sequences, 
and preferably, a leader sequence capable of directing 
secretion of translated protein into the periplastic space or 
extracellular medium. Optionally, the heterologous sequence 
can encode a fusion protein including an N- terminal 
identification peptide imparting desired characteristics, 
e.g., stabilization or simplified purification of expressed 
recombinant product. 

Useful expression vectors for bacterial use are 
constructed by inserting a structural DNA sequence encoding 
a desired protein together with suitable translation 
initiation and termination signals in operable reading phase 
with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of 
replication to ensure maintenance of the vector and to, if 
desirable, provide amplif ication within the host. Suitable 
prokaryotic hosts for transformation include E. coli. 
Bacillus subtllis, Salmonella typhimurium and various species 
within the genera Pseudomanas, Streptomyces, and 
Staphylococcus, although others may also be employed as a 
matter of choice. 

As a representative but nonlimiting example, useful 
expression vectors for bacterial use can comprise a 
selectable marker and bacterial origin of replication derived 
from commercially available plasmids comprising genetic 
elements of the well known cloning vector pBR322 (ATCC 
37017) . Such commercial vectors include, for example, 
PKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and GBMI 
(Promega Biotec, Madison, WI, USA). These pBR322 "backbone" 
sections are combined with an appropriate promoter and the 
structural sequence to be expressed. 
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Following transformation of a suitable host strain and 
growth of the host strain to an appropriate cell density, the 
selected promoter is induced by appropriate means (e g 
temperature shift or chemical induction) and cells are 
cultured for an additional period. 

Cells are typically harvested by centrif ugation, 
disrupted by physical or chemical means, and the resulting 
crude extract retained for further purification. Microbial 
cells employed in expression of proteins can be disrupted by 
any convenient method, including freeze -thaw cycling 
education, mechanical disruption, or use of cell lysing 
agents, such methods are well know to those skilled in the 



art. 



Various mammalian cell culture systems can also be 
employed to express recombinant protein. Examples of 
mammalian expression systems include the COS-7 ii nes of 
monkey kidney f ibroblasts, described by Gluzman, Cell 
23:175 (1981), and other cell lines capable of expressing a 
compatible vector, for example, the C127, 3T3, CHO, HeLa and 
BHK cell lines. Mammalian expression vectors will comprise 
an origin of replication, a suitable promoter and enhancer 
and also any necessary ribosome binding sites' 
polyadenylation site, splice donor and acceptor sites' 
transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the 
SV40 splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. 

The polypeptides of the present invention can be 
recovered and purified from recombinant cell cultures by 
methods including ammonium sulfate or ethanol precipitation 
acid extraction, anion or cation exchange chromatography 
Phosphocellulose chromatography, hydrophobic interaction 
chromatography, affinity chromatography, hydroxylapatite 
chromatography and lectin chromatography. Protein refolding 
steps can be used, as necessary, in completing configuration 
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of the mature protein. Finally, high performance liquid 
chromatography (HPLC) can be employed for final purification 
steps . 

The polypeptides of the present invention may be a 
naturally purified product, or a product of chemical 
synthetic procedures, or produced by recombinant techniques 
from a prokaryotic or eukaryotic host (for example, by 
bacterial, yeast, higher plant, insect and mammalian cells in 
culture) . Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present 
invention may be glycosylated or may be non-glycosylated. 
polypeptides of the invention may also include an initial 
methionine amino acid residue . 

The polypeptide of the present invention may be employed 
in wound-healing and associated therapies concerned with re- 
growth of tissue, such as connective tissue, skin, bone, 
cartilage, muscle, lung or kidney. 

The polypeptide of the present invention may be employed 
for tissue remodeling such as restenosis, cardiac 
dilation/hypertrophy (congestive heart failure) and 
atherosclerosis . 

The polypeptide may also be employed to stimulate 
angiogenesis, for example, to enhance the growth of vascular 
smooth muscle and endothelial cells. The increase in 
angioger sis would be beneficial to ischemic tissues and to 
collateral coronary development in the heart subsecluent to 
coronary stenosis - 

The polypeptide of the present invention may also be 
employed during implant fixation to stimulate the growth of 
cells around the implant and therefore, facilitate its 
attachment to its intended site. 

The polypeptide of the present invention may be employed 
to stimulate early growth of an embryo, since the expression 
pattern of the SCGP polypeptide is abundant in embryonic 
libraries . 
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in accordance with yet a further aspect of the present 
invention, there is provided a process for utilising 
polypeptides, or polynucleotides encoding such polypeptides 

ZlLT"* rea9enC ±n Vitr ° PUrpOSe = ~la«d to 

scientific research, synthesis of DHA and manufacture of DHA 

vectors, for the purpose of developing therapeutics a^ 
diagnostics for the treatment of human disease 

This invention provides a method for identification of 
the receptor for the polypeptide of the present invention 

methods known to those of skill in the art. for example. 

zzzLzri ^ facs sorcin3 <coiisan ' « al - ™' 

notgcois an immun., 112). Chant- 

expression cloning is employed wherein polyadenyiated RHA Is 
Peered from a cell responsive to SCGP polypeptides, and a 
c«* library created from this *«A is divided into pools and 
used to transfect cos cells or other cells that are not 

g"aL° n l7des° SCGP - Tran " eC " d M11S ^ - 

IJLllJ T e * POEe<1 " labBled SCGP - «C» can be 

intiusion of * "~" or 

^T. . ^, IeC ° 5 " 1 "° n Si " for * «"e-n«ific protein 
kinase. Following fixation and incubation, the slides are^ 
subjected to autoradiographic analysis. Positive pools Trl 
identified and sub-pools are prepared and retransf IclZ 
using an iterative sub-pooling and rescreening process^ 

rl™ y yieldia9 a sinsle clone — — ~ - £Z£ 

Ian.,*! Z alCerna,:ive Wroach for receptor identification 
T^LITI ^ te Ph ° t0a " lni ^ ™ — «H membra^ 
Lrrr ! Preparations ch " "e receptor molecule, 

cross-linked material is resolved by PAGE and exposed to 

»T ffi ~r K C ° ntaiain9 SC =" "ceptor 
sub\JT- resolved into peptide fragments, and 

subjected to protein microsequencing . The amino acid 
sequence obtained from microsequencing would be used to 
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design a set of degenerate oligonucleotide probes to screen 
a cDNA library to identify the gene encoding the putative 
receptor. 

This invention is also related to a method of screening 
compounds to identify those which bind to and activate the 
SCGF receptors. An example of such a method takes advantage 
of the ability of SCGF to stimulate the proliferation of 
endothelial cells in the presence of the comitogen Con A. 
Human umbilical vein endothelial cells are obtained and 
cultured in 96 -well flat -bottomed culture plates (Costar, 
Cambridge, MA) and supplemented with a reaction mixture 
appropriate for facilitating proliferation of the cells, the 

mixture containino rnn-s ff=iK-i T _ -r_ -. -, _ 

_ ~-.ww*»=m, jjo uund , . con -A 

and the compound to be screened are added and after 
incubation at 37» C< cultures are pulsed with 3 [H] thymidine 
and harvested onto glass fiber filters (PhD; Cambridge 
Technology, Watertown, ma) . Mean 3 [H] -thymidine 

incorporation (cpm) of triplicate cultures is determined 
using a liquid scintillation counter (Beckman Instruments, 
Irvine, CA) . Significants 3 [HJ -thymidine incorporation 
indicates stimulation of endothelial cell proliferation. 

To assay for antagonists, the assay described above is 
performed, however, in this assay SCGF is added along with 
the compound to be screened and the ability of the compound 
to inhibit 3 [H] -thymidine incorporation in the presence of 
SCGF, indicates that the compound is an antagonist to SCGF. 
Alternatively, SCGF antagonists may be detected by combining 
SCGF and a potential antagonist with membrane -bound SCGF 
receptors or recombinant receptors under appropriate 
conditions for a competitive inhibition assay. SCGF can be 
labeled, such as by radioactivity, such that the number of 
SCGF molecules bound to the receptor can determine the 
effectiveness of the potential antagonist. 

Examples of potential SCGF antagonists include an 
antibody, or in some cases, an oligonucleotide, ^hich binds 



■19- 



BNSDOC1D: <WO 9639486A1 J_> 



WO 96/39486 



PCT/US95/07092 



to the polypeptide. Alternatively, a potential antagonist 
may be a closely related protein, for example, a mutated form 
of SCGF, which recognizes the SCGF receptor but imparts no 
effect, thereby competitively inhibiting the action of SCGF. 

Another potential SCGF antagonist is an antisense 
construct prepared using antisense technology. Antisense 
technology can be used to control gene expression through 
triple -helix formation or antisense DNA or RNA, both of which 
methods are based on binding of a polynucleotide to DNA or 
RNA. For example, the 5' coding portion of the 

polynucleotide sequence, which encodes for the mature 
polypeptides of the present invention, is used to design an 
antisense RNA oligonucleotide of from about 10 to 40 base 
pairs in length. A DNA oligonucleotide is desired "to^be 
complementary to a region of the gene involved in 
transcription (triple helix -see Lee et al. f Nucl Acids 
Res., 6:3073 (1979); Cooney et al. Science, 241:456 (1988)- 
and Dervan et al.. Science, 251: 1360 (1991,), thereby 
preventxng transcription and the production of SCGF The 
antisense RNA oligonucleotide hybridizes to the raRNA in vivo 
and blocks translation of the mRNA molecule into the SCGF 
(antisense - Okano, j. Neurochem. , 56:560 (1991)- 
Olxgodeoxynucleotides as Antisense Inhibitors of Gene 
Expression. CRC Press, Boca Raton, fl (1988)) The 
oligonucleotides described above can also be delivered to 
cells such that the antisense RNA or DNA may be expressed in 
vivo to inhibit production of SCGF. 

Potential SCGF antagonists include small molecules which 
bxnd to the active site, the receptor binding site, or other 
growth factor binding site of the polypeptide thereby 
blocking the normal biological activity of SCGF. Examples of 
small molecules include but are not limited to small peptides 
or Peptide-like molecules. 

The antagonists may be employed to inhibit tumor 
neovascularization and the neointitnal proliferation of smooth 
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muscle cells prevalent in atherosclerosis and restenosis 
subsequent to balloon angioplasty. 

The antagonists may also be employed to inhibit the over 
production of scar tissue seen in a keloid which forms after 
surgery, fibrosis after myocardial infarction, or fibrotic 
lesions associated with pulmonary fibrosis. The antagonists 
may be employed in a composition with a pharmaceutical^ 
acceptable carrier, e.g., as hereinafter described 

The SCGF polypeptides and antagonist or agonists of the 
present invention may be employed in combination with a 
suitable Pharmaceutical carrier. Such compositions comprise 
a therapeutically effective amount of the polypeptide 
agonxst and antagonist and a pharmaceutically acceptable 
carrier or excipient. Such a carrier includes but is not 
limited to saline, buffered saline, dextrose, water, 
glycerol, ethanol, and combinations thereof. The formulation 
should suit the mode of administration. 

The invention also provides a pharmaceutical pack or kit 
comprising one or more containers filled with one or more of 
the ingredients of the pharmaceutical compositions of the 
invention. Associated with such container («) can be a notice 
tLtT f , 0rm PreSCr±bed bv a governmental agency regulating 
the manufacture, use or sale of pharmaceuticals or biological 
products, which notice reflects approval by the agency of 
manufacture, use or sale for human administration. m 
addition, the pharmaceutical compositions may be employed in 
conjunction with other therapeutic compounds. 

The pharmaceutical compositions may be administered in 
a convenient manner such as by the oral, topical 
intravenous, intraperitoneal, intramuscular, subcutaneous ' 
The pharmaceutical intranasal or intradermal routes. The 
Pharmaceutical compositions are administered in an amount 
which lS effective for treating and/or prophylaxis of the 
specific indication, m general, they are administered in an 
amount of at least about 10 M g/kg body weight and in most 
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cases they will be administered in an amount nor in excess of 

is from about 10 „ 3/k g to ^ a ^ ue 

taking mto account the routes o f administration, symptoms 

h „ r SCGF A" combiM "°= °ch.r growth factors including 

but not l^ted to. pdgp. IGP . PGP, egp or w .g ™ 

Z^TT 09 ^ 1 respons - in — 

The SCGP polypeptide and agonists and antagonists which 
are polypeptides. may also be cloyed in accordance 
present invention by expression of such polypeptides in vivo 
which is often referred to as -gene therapy.. 

Thus, for example, cells from a . 

engineered with a polynucleotide (Dla or ^^coTing " 

Prov^T " ViV °' ^ Chen b7 in ; 

provided to a patient to be treated with the polypeptide 
Such methods are well-Known in the art. Por exa^lT cells 
be engineered by procedures Known in the arTby use of a 
retroviral particle containing encoding a polyp^ of 
the present invention. ^ ° r 

Similarly, cells may be engineered in vivo for 
expression of a polypeptide in vivo by, £or ™ T 

e^L P roau ""3 « retroviral particle containing ma 

encoding the polypeptide of the present invention ly^ 
administered to a patient for engineering cells in v " 
expression of the polypeptide in vivo These and oX 
methods for administering a polypeptide ^ the preset 
invention by such method should be apparent to those 1*11111 

e^mote":," 0 "' °" °' P ™ ^"on po r 

o"e! tV session vehicle for engineering cells may be 

ZI Z^Z* f ~ - adenovirus which ma^ 

suitable H i " 11S iD VlV ° a£ter ^ination with I 

suitable delivery vehicle. 
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Retroviruses from which the retroviral m 

mentioned My be deri ::™ ud u rr« 

limited to, Moloney Murine Leukemia Virus M „ n 
virus, retroviruses such as R ous Sarc^a "vi™ 

:™ vi h Zn avian xeukosie — s le "rr 

^rus, human immunodeficiency virus ari(a „„ 
Myeloproliferative Sarcoma Virus and m^' adenovirus ' 
in one embodiment, the retrov^' pTa^Te^Tde^d 
from Moloney Murine Leukemia Virus 

The vector includes one or more promoters Su i fflhl 
promoters which may he employed include' out a^not ^ 
to, the retroviral LTR- the rma raiCM 

cytomegalic <a m *l^L"ZZZ?Z' J?. ^ »~" 

Biote g hn4 T ,o e Vol 7 „ Q " ~* «xxxer, et al., 

-±-=t-==/ vox, /, no. 9, 960-990 MQPQ\ 

P^ter ,e. g .. c5lM „ proaB J e ° as euka "t" 

tone, pol in, a,,,, 0_. etla promo| . ers) 
promoters which may be employed ^ ^"iL^ 
to, adenovirus promoters, thymidine kinase ,tk> ilaLl " d 
and «, parvovirus probers. section ^ I Zllll 

promoter. suitable promoters which may he employed 
but are not limited to. adenoviral promoters, such as the 
adenoviral major late promoter, or heterologous promoters 
such as the cytomegalovirus (CMV, promoter, !he re^ato™ 
tnT^- <REV ' Pr0n, ° te -- *— Promot=rr P : u r« 

promo^rs Pr< ^e te a" b the -at shock 

v omocers, vxral thymxdxne kinase promoters such 

ciX 9 si r x "2rr kiMse ~' ™- 

y cne modified retroviral tto~ v,- 
dpgprih^\ ^, ^ UVi "- L i*TRs hereinabove 

described, , the 0-actin promoter, and human growth hormone 
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promoters. The promoter also may be the m hv 
whichcontrols the genes encoding LT^tZl 

packaging cell Imes Co form producer cell lines Exanml.= 

Of pacing cells which My he transacted include 

not lifted to. the PESO!. »,„. ,. a , £ > ™ 14 v 

=r.=s% raj— vrr -~ 

retroviral plasmid vector m*v h ^ — « M cive, the 

i • vector may be encapsulated inm = 

liposome, or coupled to a n n .H ^ xnto a 

host. P ' 911(1 then administered to a 

encoding the poivpepcides . Such retrial vect Se9UenCB<S) 
e^s the TucTeic acll T ««*e celXs win 

ceils, hepatoses. lUn^Tt^T^" 
endothelial cells, and hronchial '"eel" n ° CytM ' 
This invention is also related to the use of t'h. ™ 

^ ~tiTc c ^ a"; ~ °> 

- r resent ~ S^T.??^ 

or a susceptibility to a disease, such as a t J r 
mutations in crn? ™, tumor, since 

ons 111 SCGF may cause tumors 
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Nucleic acids for diagnosis may be obtained £rom 
cells, such as from blood, urine, saliva, tissue biopsy ana 
autopsy materia!. The genomic DMA may be used directly Tr 
V S 11T°? 7 an,Pli£ied —""I-"* ^ using pc 

™ a ai -' Nature - 32<;i «-"6 (i N()l prior to Mal 3 

RNA or cDNA may also be used for the same purpose A s an 
example. PCR primers complementary to the nucleic acid 
encoding SCGF can be used to identify and analyse s^f 
mutations^ For example, deletions and insertions C anT 
detected by a change in size of the amplif ied product il 
comparison to the normal genotype. Point mutations can be 
identified by hybridizing amplified DNA to radiolabeled SCGF 
«» or alternatively. radiolabeled SSGF antisense DMA 
seouences. Perfectly matched sequences can be distinguished 
from mismatched duplexes by PNase A digestion or by 
differences in melting temperatures. 

a=h- T"^ tMCing baSed m ^ se ^ uence differences may be 
achieved by detection of alteration in electrophoret^c 
mobility of dma fragments in gels with or without denaturing 

vHuali dT 1 SeqUen " deleCi0nS " d *«~» can be 
212 , f 9h reSOlU " on * el Electrophoresis. DHA 
fragments of different seouences may be distinguished on 
denaturing formamid, gradient gels in which the mobilities of 
different DMA fragments are retarded in the gel at different 
positions according to their specific melting or partial 

T 0 :iz^;:rr es ,s - « — 

Sequence changes at specific locations may also be 
revealed by nuclease protection assays, such as FMase and Si 

r ^r"^ ChemlCal ClMVa9e m « h0d '-3-. Cotton et 
al., PNAS, USA, 85:4397-4401 (1985)). 

ach./T: deteCti ° n of a ^ecific DNA sequence may be 

achaeved by methods such as hybridation. RNase protection 
chemxcal cleavage, direct DNA sequencing or the use of 
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restriction enzymes, (e.g. . Restriction Fragment Length 
Polymorphisms (RFLP) ) and Southern blotting of genomic DNA. 

In addition to more conventional gel -electrophoresis and 
DNA sequencing, mutations can also be detected by in situ 
analysis . 

SCGF protein expression may be linked to vascular 
disease or neovascularization associated with tumor 
formation. SCGF may have oncogenic effects on kidney, lung, 
heart or brain. Tissues in embryos are rapidly growing and 
an SCGF specific antibody could detect tumors which grow 
quickly. SCGF has a signal peptide and the mRNA is highly 
expressed in endothelial cells and to a lesser extent in 

Smooth muscle Cells. ArrnrHHnr,l„ „_ „ ... . 

— =>— j i «"i-j.-ov_vjr ancioody 

could be used to diagnose vascular disease or 
neovascularization associated with tumor formation since an 
altered level of this polypeptide may be indicative of such 
disorders. Further, the SCGF protein is thought to be 
involved in tissue remodeling processes such as restenosis 
hypertension, congestive heart failure and atherosclerosis. 

A competition assay may be employed wherein tibodies 
specific to SCGF are attached to a solid support and labeled 
SCGF and a sample derived from the host are passed over the 
solid support and the amount of label detected attached to 
the solid support can be correlated to a quantity of SCGF in 
the sample . 

A "sandwich" assay is similar to an EL ISA assay m a 
"sandwich" assay the SCGF polypeptide is passed over a solid 
support and binds to antibody attached to a solid support 
A second antibody is then bound to the SCGF polypeptide A 
third antibody which is labeled and specific to the second 
antibody is then passed over the solid support and binds to 
the second antibody and an amount can then be quantified. 

The sequences of the present invention are also valuable 
for chromosome identification. The sequence is specifically 
targeted to and can hybridize with a particular location on 
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an individual human chromosome. Moreover, there is a current 
need for identifying particular sites on the chromosome. Few 
chromosome marking reagents based on actual sequence data 
(repeat polymorphisms) are presently available for marking 
chromosomal location. The mapping of DNAs to chromosomes 
according to the present invention is an important first step 
m correlating those sequences with genes associated with 
disease. 

Briefly, sequences can be mapped to chromosomes by 
preparing PGR primers (preferably 15-25 bp) from the cDNA 
Computer analysis of the 31 untranslated region is used to 
rapidly select primers that do not span more than one exon in 

the aenomi r nwa «->m» i j _ . . 

- w^^aung cne ampixf ication process. 

These primers are then used for PGR screening of somatic cell 
hybnds containing individual human chromosomes. Only those 
hybrids containing the human gene corresponding to the primer 
will yield an amplified fragment. 

PCR mapping of somatic cell hybrids is a rapid procedure 
for assigning a particular to to a particular cnromosome> 
Using the present invention with the same oligonucleotide 
primers, sublocalization can be achieved with panels of 
fragments from specific chromosomes or pools of large genomic ' 
clones in an analogous manner, other mapping strategies that 
can similarly be used to map to its chromosome include in 
situ hybridization, prescreening with labeled flow-sorted 
chromosomes and preselection by hybridization to construct 
chromosome specif ic-cDNA libraries. 

Fluorescence in situ hybridization (PISH) of a cDNA 
clone to a metaphase chromosomal spread can be used to 
provide a precise chromosomal location in one step This 
technique can be used with cDNA as short as 500 or 600 bases 
For a review of this technique, see Verma et al.. Human 
Chromosomes: a Manual of Basic Techniques, Pergamon Press, 
New York (1988) . 
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>™ s been mapped to a precise ch™,^ 
location, the physical position of the sequence on the 
chromosome can he corrected with genetic map data Such 

^neVtan fOUnd ' eX "* 1S - iD V - M = KuSi -- 

inheritance in Man (available on line through Johns Hopkins 

university Welch Medical Library, . The relationship betted 

genes and diseases that have been mapped to the 

Chromosomal region are then identified' through ^ 

analysis (coinheritance of physically adjacent genes) 

the c^T' " 1S neCeSSaIy CO the differences in 

Che cDHft or genomic sequence between affected and unaffected 
individuals. « a mutation is observed in some or all of the 

affected indivirti, a i e v,,.^ _ fclie 

-Ho . • " " WU An ffly normal individuals, then 

diseaTe " ^ ^ CMM « i " a * e - of the 

With current resolution of physical capping ^ genetic 
-PPang techniques, a cDNA precisely localized to a 
chromosomal region associated with the disease could be one 

assJmesT "„ 5 °° ^ es ' ^ 

assumes 1 megabase mapping resolution and one gene per 20 

The polypeptides, their fragments or other derivatives, 
or analogs thereof, or cells expressing them can be used as 
an immunogen to produce antibodies thereto. These antibodies 
can be, for example, polyclonal or monoclonal antibodies 
The present invention also includes chimeric, single chain." 
and humanized antibodies, as well as Fab fragments, or the 

ZIZ ^ 6XpreSSi0n Various procedures 

*nown » the art m*y be used for the production of such 
antibodies and fragments. 

Antibodies generated against the polypeptides 
corresponding to a sequence of the present invention^ can tl 

^271 k d± " Ct injeCti ° n ° f the Polypeptider. into an 
animal or by administering the polypeptides to an animal, 
preferably a nonhuman. The antibody so obtained *ili then 
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bind the polypeptides itS el £ . In cllis 

sequence encode only . fragment of che polypeptifles cm ^ 
used to generate antibodies binding the whole „ aC ive 

S^T - SU=h an " b0dies CM «*- «- -ed to isolate 
the polypeptide from tissue expressing that polypeptide 

Por preparation of monoclonaX antibodies, any technioue 
which p rovides antibodies proauced by continuo J 

cultures can be used. examples delude the nybri ^ 

technique (Kohler and Milstein. 1975 . Kature. M.,2££T 

ZTT,- Z T B " ce11 hybridOTa 

° r ec ai - 1983. Immunology Today 4 = 72). and the BBV 
hybrids technioue to produce human monoclonal ant^s 

(Cole, et al.. 1995. in m , , 5 

«k ' — 4W "- tuuai Aiiciooaxes and Cancer 

Therapy. Alan R. Lisa. Inc.. pp. 77-96). 

Techniques described for the production of single chain 
anybodies «... Patent 4. 9 «.77 S , can be adapted Z P ^Z 
of this """"a- « immunogenic polypeptide products 

eLet ™ 10n - Ms °" "ansgenic mice may be used to 
express humanised antibodies to imunogenic polypeptide 
products of this invention. Polypeptide 

The present invention will be further described with 
reference to the following examples; however, it is to ^ 
understood that the present invention is not 1 mited to su* 

height 1 *™ « »■ "herwise 

examo^« 0rder " £aCUitate ""-^standing of the following 

^\:z:z treqaentiy occurrin9 «~ 

" P1SSmidS " *** designated by a lower case p preceded 
-d/or followed by capital letters and/or number! ' Z 

vZSll? P h " ein a " elther <=°™"«cially available 

publicly available on an unrestricted basis, or can be 
constructed from available plasmids in accord with pub'shel 
procedures. m addition, equivalent plasmids to those 
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described are known in che arc ^ will be 
ordinarily skilled artisan. 

-Digestion- of DNA refers to catalytic cleavage of the 
DMA with a restriction enzyme that acts only at certain 
sequences in the DNA. The various restriction enzymes used 
herein are commercially available and their reaction 
conditions, cofactors and other requirements were used as 

Zw be , kn °" n " tte Charily skilled artisan. For 
analytical purposes, typically i „g o£ plaemed or 

fragment is used with about 2 units of enzyme in about 20 „l 
of buffer solution. Por the purpose of isolating DNA 
figments for plasmid construction, typically 5 to 50 „g of 
DNA are digested win, ->r\ ->«r/> Ma 

ww t"ixcs oi enzyme in a larcyer 

volume Appropriate buffers and substrate amounts for 
particular restriction enzymes are specified by the 
manufacturer. Incubation times of about X hour at 37-c a« 
ordinarily used, but may vary in accordance with the 
supplier's instructions. After digestion the reaction ^ 
electrophoresed directly on a polyacrylamide gel to isolate 
the desxred fragment. 

Size separation of the cleaved fragments is performed 

Til 8 P ° lyac ^ lamide >1 described by Goeddel, D. 

et al., Nuclexc Acids Res.. 8:4057 (1980). 

"Oligonucleotides- refers to either a single stranded 

"rLl 0 ™^ 1 " ^ P^-C ucleo^dl 

strands whxch may be chemically synthesized. Such synthetic 
olxgonucleotides have no 5' phosphate and thus JTll not 

^^^^^ 

SSSi" 1 li9ate to a ~ - - ~ - 

nhfl " L ^ ati °n" refers to the process of forming 
Phosphodxester bonds between two double stranded nucleic acid 
fragments (Maniatis, T. . et al., id., p. 146) . Ualmmm 
otherwxse provided, ligation may be accomplished using kno«n 
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buffers and conditions with 10 units of T4 DNA ligase 
("ligase") per 0.5 ng of approximately equimolar amounts of 
the DNA fragments to be ligated. 

Unless otherwise stated, transf ormation was performed 
as described in the method of Graham, F. and Van der Eb, A., 
Virology, 52:456-457 (1973). 

Example 1 

Bacterial Expression an d Purification of srczv 

The DNA sequence encoding SCGF, ATCC was initially 
amplified using PCR oligonucleotide primers corresponding to 
the 5' sequences of the processed SCGF protein (minus the 
signal peptide sequence) and the vector sequences 3' to the 

.S.fTRP nans brH/H4.*- -i t i _• j . ... . 

= — ^^a.w^.wixoj. uutieuLiaes corresponaxng to SCGF were 

added to the 5' and 3' sequences respectively. The 5* 
oligonucleotide primer has the sequence 5* 
CACTGCAAGCTTATTTAAAAATGATGCCACAGAA 3' (SBQ ID NO: 3 ) contains 
a Hind III restriction enzyme site (in bold) followed by 21 
nucleotides of SCGF coding sequence starting from the 
presumed terminal amino acid of the processed protein codon 
(underlined). The 3' oligonucleotide primer 5' 
CATGCCrCTAGATATGGGAGTCTGAGTTCTAAC 3' (SEQ ID NO:4) contains 
an Xba I restriction site (in bold) followed by the reverse 
complement of nucleotides corresponding to the carboxy 
terminal 5 amino acids and the translational stop codon 
(underlined) . The restriction enzyme sites correspond to the 
restriction enzyme sites on the bacterial expression vector 
PQE9 (Qiagen, Inc. Chatsworth, CA,). pQE-9 encodes 
antibiotic resistance (Amp'), a bacterial origin of 
replication (ori) , an IPTG-regulatable promoter operator 
(P/O), a ribosome binding site (RBS) , a 6 -His tag and 
restriction enzyme sites. pQE-9 and the SCGF PCR product 
were then digested with Hind III and Xba I and ligated 
together with T4 DNA ligase. The desired recombinants would 
contain the SCGF coding sequence inserted downstream from the 
histidine tag and the ribosome binding site. The ligation 
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nature was then used to transform con strain „ 15 IpE BP5, 
(Oxagen. Inc.) by the procedure described in Sambrook , J e 

^oraT^t" C1 ° nin9i * ^""^ Cold Spring 

Laboratory Press. (19891 . „i 5 (pREP5J concains » ■ 

=op,es of the plasmid pRE P 5 . whlch 

repressor and also conf ers kanamycin resistance 

Plates and ampicHlm/kanamycin resistant colonies were 

Breton pia r a m ~ isoiMea - — T 

restriction analvsis H«t,»« - J 

ysis ' Clones containing the desired 
constructs were grown overnight «„/» ln l iqu L culture 1^ 
-d~ supplemented with both amp (l00 ug/ml, and xL 
ug/ml, . The 0!N culture was used to inoculate a 1 
culture at , ratio of 1;1 „„ to 1:250 . ^ cells „ ere ^ 

L «.7 ClCal deMiCy 600 '°- D "°> ° £ -d oT 

tTa f I 1 S ^ P! ' 1 - B - D - tW ^^«° pyranoside-, was then added 
to a fmal concentration of 1 m. IPTC ind 

inc-rea^r 9 ^ " PreSS ° r - »" X « 

^creased gene expression, cells were grown an extra 3 to 4 

tours such that there is an exponential growth culture 

sSp/s h E , than " arVeSted ^ —"nation. Tne 

SCGP/6-Histidme-containing ms rpKBP4] cells „ ere ivs.d ^ 

Nickel -Chelate column and the flow-through collected. The 

«dTo W ™ WaSh6a " Uh 6M °™ C1 ' 50 - P« To 

To Por 7: SCSP £USi °° Pr ° Cein ,>S " PU "' — « PH 

2.0. Por the purpose of renaturation. the pH 2.0 eluate was 

justed to 3 molar guanidine BC1 . „o- sodium phosphate io 

mmolar glutathione (reduced) and ■> , ° 5pnal:e ' 10 

(o»irti,.j> „ 1 ° 2 ""Kilar glutathione 

(oxidized) . After incubation in this solution for 12 hours 
the protexn was dialy,ed to io remolar sodium phosphate, rl 

oTa ^ 7 9 b ° ff — • electrophoresed 

vTsualil ^ 3 P ° lyi *™<'= »- Proteins were 

visualized w lt h Coomassie Brilliant Blue R-250 stain. 
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Example 2 

Cloning and ^XTvressionof SCGF using the haeulnvimc 
expression system 

The DNA sequence encoding SCGF, ATCC was initially 
amplified using PCR oligonucleotide primers corresponding to 
the 5' and 3' sequences of the SCGF coding region. 
Additional nucleotides corresponding to SCGF were added to 
the 5' and 3' sequences respectively. The 5' oligonucleotide 
primer has the sequence 5' CATTCGCGGATCCB CCAT CATG 
CTTCCTCCTGCCATTCAT 3' (SEQ ID NO: 3) contains a BamHI 
restriction enzyme site (in bold) followed by 21 nucleotides 
of SCGF coding sequence starting from the presumed initiating 
methionine of the unprocessed protein (underlined). The 3' 
oligonucleotide primer 5' CACTGCCTCTAGATATGGGAGTCTGAGTTCTAAC 
3' (SEQ ID NO: 4) contains an Xba I restriction site followed 
by the reverse complement of nucleotides corresponding to the 
16 3' untranslated nucleotides adjacent to the translational 
stop codon (underlined). The restriction enzyme sites 
correspond to the restriction enzyme sites on the baculovirus 
expression vector pA2 (Qiagen, Inc. Chatsworth, CA) . The 
SCGF PCR product and pA2 were then digested with BamHI and 
Xba I and ligated together with T4 DNA ligase. 

The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

5 ug of the plasmid pbac SCGF is cotransf ected with 1.0 
of a commercially available linearized baculovirus 
("BaculoGold™ baculovirus DNA", Pharmingen, San Diego, CA.) 
using the lipofection method (Feloner et al. Proc. Natl. 
Acad. Sci. USA, 84:7413-7417 (1987)). 

1H9 of BaculoGold™ virus DNA and 5 fig of the plasmid 
pBac SCGF are mixed in a sterile well of a microtiter plate 
containing 50 M l of serum free Grace's medium (Life 
Technologies Inc., Gaithersburg, MD) - Afterwards 10 M l 
Lipofectin plus 90 M l Grace's medium are added, mixed and 
incubated for 15 minutes at room temperature. Then the 
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cells (ATCC CRL 171 1, seeded in a 35 mm tissue culcure ^ 

£cK ~ f o«?' t mediU, ° WiCh ° Ut 5erUm ' »" Pla " iS 

back and forth to mix the newly added solution. The plate is 

then incubated for 5 hours at 27-c. After s hours che 

trans ectxon solution is removed from the plate and i of 

T. J*"*'" medim " sup P lemen "< J i» fetal calf serum 

» added. The pXate is put bac* into an incubator and 
cultivation continued at 27-c for four days 

After four days the supernatant is collected and a 
Plaque assay performed similar as described by Summers and 

LT, TrL^*™!^ » —~ - -lue 

«w 4US x« mc, Gaithersburg) is used which 

allows an easy isolation of blue stained plaques. ( A detailed 
descrxption of a "plaque assay" can also be found in the 

Ztl'^^T ±nSeCt C611 CUltU - — -aculovirology 

dxstrxbuted by Life Technologies Inc., Gaithersburg. page £ 

addedT'.f^ aft6r Ser±al dilution ' th. viruses are 

the tin° , CSllS ^ blUe StainSd PlagUeS *~ * ic * e * 1". 
rell ^ EPPend ° rf pipette ' ^e agar containing the 

recombinant vxruses is then resuspended in an Eppendorf tube 
conta in 200 *1 of Grace's medium. The agar is removed by 
recti Cent - ifu 3 at -- -d the supernatant containing the 
recombinant baculoviruses is used to infect Sf 9 cells seeded 
in 35 mm dxshes. Pour days later the supernatants of these 
culture dishes are harvested and then stored at 4»c 

10% hT, CellS ^ 9rOWn ±n GraC6 ' S mediUm Elemented with 
10% heat-xnactxvated FBS. The cells are infected with the 

mlT i n baCU Q l0Vi ™ V " SCGP at * -Utiplidty of infection 

rTll / " h ° UrS lat6r the medium is — ed and 

replaced wxth SP900 II medium minus methionine and cysteine 

of » s e ^::r io9ies inc - • . « *°- s lat * 5 , Ci 

of S-methxonxne and 5 M Ci »S cysteine (Amersham) are added. 
The cells are further incubated for is hours before they 
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harvested by centrifugation and the labelled 
visualized by SDS-PAGE and autoradiography. * 

Example 3 

Expression of Recombin ant scar ^ cho r»nc. 

The vector P N346 is used for the expression of the SC GF 
protein. Plasmid pN346 is a derivative of th. „i 
~r IATCC Accession No . 3 71 «, . ^^^f^ 
mouse dhfr gene under control of the SV40 """^ the 

seated „ "-sfected with these plasmids can be 

selected by growing the cells in a selective medium (alohT 

minus HEM. Liff . ™ '"Pna 

„h.™^K ' supplemented with the 

D^elT a9eM »- amplication of the 

DHPR genes in cells resistant to methotrexate n h as ^ 
well documented (see. e.g.. Alt. P.«.. KellenB R „ 

™;.i J 37 R 0 -'C schi, " e ' R - T - 1978 - J - Bi - ^ 

Biophys "eta, T^lOT-MS t'M" T' Bi ° ChBm ' " 
1991 bs^o », , ^'^O 7 "3, Page, M.i. and Sydenham, M.A. 
1991, Biotechnology Vol. 9:64-68, . cells grown in increasing 
concentrations of mtx develop resistance to the dTgby 
overproducxng the target enzyme, DHPR. aS a result of 
amplification of the DHPR gene. If a second • , 

- the dhfr gene it 9 is usuaLy"^^^ "LI 
overdressed. Subsequently. „ h e„ t h. metTotr^te Ts 

Plasmid pN3« contains for the egression of the gene of 

itz s \: u ;:t promoter o£ the 101,9 e «— 1 ^ ™ 

cellular « , VlrUS ,CUllen ' " »"«<=«lar and 

isolated from the enhancer of the immediate early gene of 
human cytomegalovirus (am (BO shart et al.. cell 4 1: s 21 -s,o! 
WW) . Downstream of the promoter are the following single 
restriction enzyme cleavage sites that alio,, the integration 
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sites "JTT BOTHI ' PVUU ' NIU1 - B6hind «— cloning 

sites the plasmid contains translational stop codons in all 
three reading frames' followed by the 3- / 
Potation site of the rat /reproi nLlin^e.^ 
high efficient promoters can also be used for the express!™ 
e.g., the human lectin promoter, the SV<0 eLl^r "Ite 
promoters or the long terminal repeats from Jh 

t^z Tg 1 - r L 

v,™ signals, e.g., from the human qrowth 

hormone or globin genes can be used as well 

Stable cell lines carrying a gene of interest intearat^ 

with a selectable marker such as gpt, G418 or hygromycin it 
x. advantageous to use more than one selectable^arklrTn 
beginning, e.g. plus metnotrexate ****** ln the 

The plasmid P N346 is digested with the restriction 
enzyme BamHI and then dephosphorylated using calf ZllllnTl 
Phosphatase b y procedures known in the art The vectoHs 
then isolated from a 1% agarose gel. 

ATCC T SSqUenCe enC ° din9 fUl1 l6 ^ th S ^ P-otein. 

primers ^^T^ '• " amplified usin 9 oligonucleotide 

primers corresponding to the 5' anH -j / „ 

THo c , * cne 5 ^ 3 sequences of the gene: 

site «n h ilT J contains a BamHI restriction enzyme 

effici« t , £ ° ll0Wea by 21 -^-"»es resembling^, 

efficient signal for the initiation of translation <„ 

erZal ill T* ™pond to the amino 

co d TlLr^: d r idS Th r 3 1 r din3 »— i*i"«i°n 
^™ fl) • The 3 Primer has the sequence S ' cap 

restriction site (in bold) and 21 nucleotides that are the 
-verse complement of 3- untranslated DNA starting i 6 

TL ^ ldeS dOWnSCream *™ «» translational stop codon 
^ PGR product is digested *ith BamHI and purified on a l% 
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agarose gel using a commercially available kit ("Geneclean - 

to Bam^d"' La /° lla ' ^ fra9ment iS 

to BamHI digested, phosphatased p N3 4 6 piasmid with T4 DNA 

pla^d' (Strata9Sne) *• «« •« transformed aS 

Plated on a. 50 ,g/ml ampicillin plates. Colonies bearing 
the desxred recombinant in the proper orientation ar 
screened for by PCR with a 5' primer which corresponds to the 
Rous sarcoma virus promoter and a 3' primer which corresponds 
to the reverse complement of SCGF codons 73-79. The sequence 
of the cloned fragment is confirmed by DNA sequencing 
Transfection of CHO-dbf r-eells 

Chinese hamster ovary cells i ar H^ 

™ .— . - lacking an actxve DHFR 

£or cransf action. s M g of the expression 
Piasmid pN346SCGF are cotransf ected with 0.5 „g of the 
piasmid psvneo using the lipofectin method (Feloner et al 
supra) . The piasmid P SV2-neo contains a dominant selectable 
marker, the gene neo from TnS encoding an enzyme that confers 
resistance to a group of antibiotics including G418 The 
cells are seeded in alpha minus MEM supplemented with i 

7£L \ / fter 2 06118 ^ -d 

^ * Cl ° nin9 PlatSS (Greiner < y> -d 

cultivated from 10- 14 ^ After ^ periodf siagle 

dnfe™ Xni2ed *** ^ Seeded ^ 6 " We11 P6tri dishes -^ng 
different concentrations of methotrexate (25. 50 am. 100 nm 

200 nm. 400 nm). clones growing at the highest 

concentrations of methotrexate are then transferred to new 6- 
well plates containing even higher concentrations of 
methotrexate (500 *, 1 ^ 2 ^, 5 ^, . The same procedure 
is repeated until clones grew at a concentration of 100 m m 
h v „ expressioa of the desired gene product is analyzed 

by Western blot analysis and SDS-PAGE. 
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A multiple tissue Northern hw 
I-.. 4030 Pal ,ian «,y IZo L ^""^ ■ 

confining 2 U g o£ human hearf 1 ^" 11 * 9 "° 3) 

liver skeletal muscle, kidnev .„„ Placenta, lung. 

lane is preh y bridi 2 ed in cZc^T^ZrT ** ™ P « 

Albert, w. . Proc . Natl . ACM s J"^ ( 8 ^ h ; «■ ». 

at SO-c for one hour. The n> ' ««-"»S (1984) 

cloned in pBluesc'Jipt s ^7> **" the £u " ««* 

AACGACGGCCAGT 3M ^ » " < 5 ' «» 

primers. ZJt y-f"e T"" (5 ' M *«««W»I«W 3M 

iwency-rive nanograms of pn» ^ ' 

primer radiolabeled (Pri me -it „ ° product i» random 

HOll North rarr^ LI ™ - 11 ' Strata ^ ene Cloning systems. 

^-cxp;----4;T;;t K : e na^ 

Meetly to the Prehyoridization f J" ^ ^ **** 
at 60o C . ten buf f ~ and xncubated i 6 ^ 

0-1% SDS at 60-C Autor.H Performed in 0.2X SSC , 

C. Autoradxography is performed at -eo-c. 

Vvn Examplo c 

ixpressTo n n Thri 

separated into small piec 7 s ^ » '""--culM,. and 
Placed on a wet surf ace T a = t ** ' ™ 

approximately ten pieces ar. ^, I tissue culture flask. 
1. turned upside "! ! ° ""^ »» £1 «* 

temperature over nig^ « te r 7 4 h"^ ^ " ™» 

flask is inverts and the chtn^Tf V 
" the bottom of the flask and , ! 6 re,,,ain £ixed 

-die. „ith io, ras . pen* i"V:r — • « 

This is then incubated at 37- " f ~ is added. 

At this time, fresh media / L approximately one week, 
-ery several C ~Z "*"»■-»«* «*«>- 

culture, a monolayer o£ «b ° h , ™ addi,:ional c »° "aeks in 

trrosini.ed and scaled in^o f ^ —<*•*«• « 

scaie ° lnto larger flasks. 
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PKV-7 (Kirschmeier. p.t. et al. Dm. 7,219-25 no..,, 

s™ ^ 10 " 9 OE »™ ~ n 

sarcoma virus, is digested with EcoEI ar. Hindlll ~d 

subsequently treated with calf intestinal phospitase Se 
linear vector is fractionated on agarose gel Ta Purified 
using glass beads. purified, 

is amo^f IeT enCOdin9 3 P01 ^^ °* «» Present invention 

tooethei-. . _ M " iaI11 "agment are added 

-. _ or T4 DMA ligase. The result!™ 

"-cure is naintained under conditions appropriate for 
Xigation Of the two fragments. The ligation mLure " 

contirinH taC " ria HE101 ' WhiC " a " »- 

vector £d ST" 1 ' PUrP ° Se ° £ 

vector had the gene of interebt properly inserted 

The amphotropic pA317 or GP*aml2 packaging cells are 
grown » tissue culture to confluent density i ^ibeccoL 

peSciM- 91 r Medium idmem> "* ~*» 

penicillin and streptomycin, me MSV vector containing the 
9ene is then added to the media and the packaging cells are 
transduced with the vector. The packaging cell now produc" 
inf ectious viral particles containing the gene ,th! 
Packaging cells are now referred to as producer cells, 
and .T TOaia ±S added " the "an^uced producer cells 
Tc^'T 1 * 1 **" iS hMVeS " a £ ^ a 10 cm plate 

Tnfe!t Pr0dU " r CSllS - *" SpeM TOdi a. containing thl 

mterT 8 VlrSl Pa " iClM ' is £ ""red through a „illf P o« 
filter to remove detached producer cells and this media is 

a s^ 8 ,? iD£eCt £ite0bl *« «edia is removeolrom 

»ith t C hT IT ^ ° £ fttreM -" - d replaced 
»"h the media from the producer cells. This media is 

removed and replaced with fresh media. „ the titer of virus 
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is high, then virtually all fibroblasts will be i.f 
no selection is retire*. I4 the titer ^ ~ 
xs necessary to use a retroviral vector that: I " 
•naricer, such as neo or his *" * Sele «abl e 

on cytode* 3 -0^^ ^^^T" " 

the protein product. fibroblasts now produce 

Numerous modifications and variations * 
invention are possible in liotT T*"** 10118 ° f present 
before, within the scop/ of the ^ 
invention may be ^JTatL^ STtf ^ * 

described. Se than as Particularly 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

( i ) APPLICANT : HASTINGS , 

(ii) TITLE OF INVENTION: 



(iii) NUMBER OF SEQUENCES: 



ET AL. 

Human Vascular IBP-Like Growth 
Factor 

2 



(iv) CORRESPONDENCE ADDRESS: 



(A) ADDRESSEE : 

(B) STREET: 

(C) CITY: 

(D) STATE : 

(E) COUNTRY: 

(F) ZIP: 



CARELLA , BYRNE , BAIN , GILFILIAN , 

CECCHI, STEWART & OLSTEIN 

6 BECKER FARM ROAD 

ROSELAND 

NEW JERSEY 

USA 

07068 



(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5.1 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: Concurrently 

( C) CLASS IFI CATION : 

(vii) PRIOR APPLICATION DATA 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 



(viii) ATTORNEY / AGENT INFORMATION: 
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(A) NAME: FERRARO, GREGORY D. 

(B) REGISTRATION NUMBER: 3 6,134 

(C) REFERENCE /DOCKET NUMBER: 325800- 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 201-994-1700 

(B) TELEFAX: 2 01 -994 -1744 
(2) INFORMATION FOR SEQ ID NO:l : 

li) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 900 BASE PAIRS 

(B) TYPE : NUCLEIC ACID 

(C) STRANDEDNESS : SINGLE 
*B) TOPOLOGY : LINEAR 



(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO-l- 
CGCCAAACCT CTATGGATAT ATAAAGGGAA GCTTGAGGAG GAATTTCACA GTTirjrTrr> 

gcaaaagaat taaccagctc Trauma c^£~£ ScA^S 

SSS^ CCCCTTGCAT GOATCCTA^ 

TTGGcrrrrA aaaatgatcc cacagaaatc cm-ArrcAC atgtggttaa ac^g^ 
o^cccca gcagcaacag cacgttgaat caagccagaa atggaggc£ g^SJ 

AAGACTGGAC TGGATCGGAA CACTCGGGTT CAAGTGGGTT GCCGGGAACT gS^^ 

ATCAGCCCTC TG ^^ ™^ 
GGCGAGTGCT TGCCCCTGCC AGTGCTCCCT AACTGGATTG GAGGAGGCTA TGGAA^ 

^GAGCA GGAGGAGCTC CCAGGAGTGG CGGTGTGTCA ATGACAAAAC C^C^ 

AGAATCCAGC TGCAGTGCCA AGATGGCAGC AOVCGCACCT ACAAAATCAC 

GCCTGCAAGT GCAAGAGGTA CACCCGGCAG CACAACGAGT c££S£ ^^f! 

« AGAGAGCGGA AAAGAGCGAG ££££ 
AAGCACAGCA TGAGTTAGAA CTCAGACTCC CATAACTAGA CTTACTAGTA 
TTACAGATTT GATTGCTTGG AAGACTCAAG CCTGCCACTG CTGTITTCTC ACTTGA&&ST 
ATATGCTTTC TGCITTGATC AAACCCAGCA AGCTGTCTTA AG^ATCAGGA 

(2) INFORMATION FOR SEQ ID NO:2: 
(X) SEQUENCE CHARACTERISTICS 

A) LENGTH: 205 AMINO ACIDS 

(B) TYPE: AMINO ACID 

(C) STR&MDEDNESS : 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
84 0 
900 
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(D) TOPOLOGY: LINEAR 



(ii) MOLECULE TYPE: PROTEIN 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Lys Pro Pro Ala He His Phe Tyr Leu Leu Pro Leu Ala Cys 

-20 _ 1S 
He Leu Met Lys Ser Cys Leu Ala Phe Lys Asn Asp Ala Thr Glu 



1 



5 



He Leu Tyr Ser His Val Val Lys Pro Val Pro Ala His Pro Ser 

10 15 20 

Ser Asn Ser Thr Leu Asn Gin Ala Arg Asn Gly Gly Arg His Phe 

25 30 3S 

Ser Asn Thr Gly Leu Asp Arg Asn Thr Arg Val Gin Val Gly Cys 

40 45 50 

Arg Glu Leu Arg Ser Thr Lys Tyr He Ser Asp Gly Gin Cys Thr 

55 go eg 

Ser He Ser Pro Leu Lys Glu Leu Val Cys Ala Gly Glu Cys Leu 

70 75 80 

Pro Leu Pro Val Leu Pro Asn Trp He Gly Gly Gly Tyr Gly Thr 

85 90 95 

Lys Tyr Trp Ser Arg Arg Ser Ser Gin Glu Trp Arg Cys Val Asn 

100 105 110 

Asp Lys Thr Arg Thr Gin Arg He Gin Leu Gin Cys Gin Asp Gly 

115 120 125 

Ser Thr Arg Thr Tyr Lys He Thr Val Val Thr Ala Cys Lys Cys 

130 135 140 

Lys Arg Tyr Thr Arg Gin His Asn Glu Ser Ser His Asn Phe Glu 

145 150 155 

Ser Met Pro Ala Lys Pro Val Gin His His Arg Glu Arg Lys Arg 

160 165 170 

Ala Ser Lys Ser Ser Lys His Ser Met Ser 
175 180 

(2) INFORMATION FOR SSQ ID HO: 3: 



-43- 



WO 96/39486 



PCT/US95/07092 



(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 34 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID N( 



CACTGCAAGC TTATTAAAA ATGATGCCAC AGAA 
(2) INFORMATION POP coo tt> 

. nsj ; ^ ; 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 34 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS: SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4- 
CATGCCTCTA GATATGGGA GTCTGAGTTC TAAC 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS: SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPB: Oligonucleotide 

(xi) SBQUENCE DESCRIPTION: SEQ ID NO: 5 

(2) INFORMATION FOR SEQ ID NO: 6: 
(i) SEQUENCE CHARACTERISTICS 
(A) LENGTH: BASE PAIRS 



34 



34 
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(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS : SINGLu. 

(D) TOPOLOGY; LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 6: 
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WHAT IS CLAIMED tc. 

l • An isolated polynucleotide comprising a member selected 
trom the group consisting of: 

c Qnm 3 P ° lynUCleotide encoding tne polypeptide 

sr^r" 0 acid ~ 23 to ^ acid 183 as sec ^ - 

(b) a polynucleotide encoding the polypeptide 
comprising amino acid 1 to amino acid 183 as set fort^n SEQ 

(c) a polynucleotide capable of hybridizing to and 
Ttu£ 1SaSt ?0% id£ntiCal t0 id'e of < a > 
(a, . aTcr' f c ° lynUCle ° tide '~ °* polynucleotide of 

2. The polynucleotide of Claim i wherein the 
polynucleotide is DNA. 

3. The polynucleotide of Claim 2 which encodes the 
polypeptide comprising amino acid -28 to 183 of SEQ id NO:2. 

4- The polynucleotide of Claim 2 which encodes the 

polypeptide comprising amino acid l to 183 of SSQ id NO: 2. 

^ iS ° laCed P ol ^^otide comprising a member selected 
rrom the group consisting off 

(a) a polynucleotide which encodes a mature polypeptide 
encoded by the DNA contained in ATCC Deposit No. 

(b) a polynucleotide which encodes a polypeptide 
-P-ssed^by the DNA contained in ATCC Deposit No 

(c) a polynucleotide capable of hybridizing to and 
or^b) Tand ? ° % t0 the Polynucleotide of (a) 
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(«. polynucleotide fragment of the polvnucleocide o£ 



(a) , (b) or (c) . 



6. 
as 
900. 



7- The polynucleotide of claim 2 comprising th. «. 

as set forth in SEO m *rn i « ^ Slng the sequence 

^ th xn SEQ id NO:l f rom nucleotide 117 to nucleotide 

I „ ^r™ 6 .?^ ° f Cl3i * 2 C °^sin g the sequence 

^ aau xu ho:1 from nucleotide iqi 

735. "<~«-eociae 187 to nucleotide 



9. 



10. 

Claim li 



11 



A vector containing the DNA of Claim 2. 
A host cell genetically engineered with the vector of 



^^^^^^^^ - —sing a 
vector of aJ* „ 9enetlcallv engxneerxng cells with the 



A process for producing a polypeptide comprising- 
expressing from the host cell of claim 12 «, 
polypeptide encoded by said DNA. 

12. 
pol; 

vector of Claim li. 

an.no acia seance of' H 0 n> °" 1 <ledUCe ' 1 

derivatives thereof- and <ii> „ T £ra9n,en,:s ■ «™»log, and 
*» of ATCC pepo" ; N T CST** enCMed * " e 

derivatives of said polypeptide" ra9meD "' — ^ — 
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etclaim Tr 0 ^ WhlCh <* «- Polypeptide 

a compound »hich antagonizes fta 
Polypeptide of claim 13. * 3mLn * «* activity of the 

An antibody against the polypeptide of claim 13 . 

-e pox^r^^^ « — ists to 

- ^ j.j Lumprising- 

— a second ciJ£ t ^^J~££ — * 

signal in response to t K.V^!. proviai =3 • detectable 
-captor, with a coUU to be n s 1 c n9 V COmPOm,Cl <° 
P.^t binding to the Teceptc^ and — ±M ~ " 

^ibili^ rTLe^e rel^r" a 3 ~ > 

nucleic acid sequence comprising """^ " SCG " 

claim • —ion In the polynucleotide of 

2 °- A diagnostic process comprising: 

analyzing for the presence ot,,,.., 
13 in a sample derived from a host POll ^"°* « 'laim 
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